I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

The cornea is the most significant refractive medium in the eye. It accounts for approximately two-thirds of the refractive power of the eye.\[[@ref1]\] Pathologies affecting the cornea, therefore, usually have a great impact on vision, especially when it involves the central cornea. Corneal disorders constitute a leading cause of visual impairment and blindness worldwide.\[[@ref2]\] The pattern, causes, and predisposing factors to corneal diseases vary globally and from region to region within the same country.\[[@ref3][@ref4]\] Disorders of the cornea can be broadly classified into congenital and acquired. Studies have implicated infectious and noninfectious causes in the pathogenesis of corneal disorders in different parts of the world. Infectious cases can be caused by bacteria, viruses, fungi, protozoans, or parasites.\[[@ref5][@ref6]\] Noninfectious cases can be due to congenital disorders, corneal dystrophies, and degenerations. Bacterial keratitis accounts for the greatest number of infectious cases worldwide. Fungal keratitis has been reported to occur more in the developing nations due to the increased risk of agriculturally related trauma from vegetative matters.\[[@ref7]\] The pattern of corneal disorders in Ekiti has not been studied. There are only a few specific reports of cases due to chemical injury and harmful traditional eye medications.\[[@ref8][@ref9]\] The reports of this study will assist in planning an improved eye care delivery for our patients and also provide relevant statistics for health education for the general public.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

Ekiti State University Teaching Hospital (EKSUTH) offers tertiary eye care service delivery to patients with eye complaints through the eye clinic. Patients in the clinic come from Ekiti state and its neighboring states of Ondo, Osun, and Kogi. The clinic runs on outpatient basis 4 days every week, whereas emergency cases are seen every day including weekends. All case records of patients with the diagnosis of any corneal pathology between January 2014 and December 2018 were retrieved from the clinic register and record unit of the department. Information retrieved from the case records include demographic characteristics, place of residence, presenting visual acuity, social habits such as cigarette smoking and alcohol intake, duration between onset of symptom and presentation at the clinic, final diagnosis, and predisposing factors. Individuals with visual acuity \<3/60 in the better eye were regarded as blind, whereas those with visual acuity of \<6/18 up to 3/60 in the better eye were considered visually impaired. Data obtained were entered into the Statistical Package for the Social Sciences version 20 (Armonk NY: IBM Corp). Data analysis was carried out for continuous and noncontinuous variables. Statistical significance was inferred when *P* \< 0.05 was obtained. Approval for this study was obtained from the Ethics and Research Committee of the EKSUTH hospital.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

We evaluated the records of 330 patients with the diagnosis of varying forms of corneal disorders during the period of study. This accounted for 3.3% of the total 9950 new patients seen. Males constituted 212 (64.2%), whereas the other 118 (35.8%) were female. This gives a male: female ratio of 1.9:1. The ages of the patients ranged from 0.25 to 92 years, with a median of 37 years. Children \<16 years accounted for 65 (19.7%), whereas those aged above 16 years constituted 265 (80.3%).

The peak age of presentation was 31--40 years of age among males and 11--20 years in females. Males outnumbered the females across all age groups except in the 11--20 years' age group \[[Figure 1](#F1){ref-type="fig"}\].

![Age and sex distribution of patients with cornea disease](AAM-19-119-g001){#F1}

The risk of female preponderance before the age of 16 years was 2.013 (confidence interval: 1.535--2.640) *P* \< 0.001.

Students constituted 25.4% of the study group. Other occupational distributions are as shown in [Table 1](#T1){ref-type="table"}.

###### 

Demographic characteristics and sex of patients with cornea pathology

                   Male, *n* (%)   Female, *n* (%)   Total, *n* (%)
  ---------------- --------------- ----------------- ----------------
  Age group                                          
   \<16            26 (7.9)        39 (11.8)         65 (19.7)
   \>16            186 (56.4)      79 (23.9)         265 (80.3)
  Occupation                                         
   Student         41 (12.4)       43 (13.0)         84 (25.4)
   Artisan         57 (17.3)       5 (1.5)           62 (18.8)
   Trader          21 (6.4)        40 (12.1)         61 (18.5)
   Farmer          47 (14.2)       6 (1.8)           53 (16.0)
   Civil servant   47 (14.2)       6 (1.8)           53 (16.0)
   Dependent       5 (1.5)         8 (2.4)           13 (3.9)
   Others          0               4 (1.2)           4 (1.2)

There were 90 (27.2%) cases due to infectious causes and 240 (72.8%) noninfectious cases in the ratio 1:2.7.

[Table 2](#T2){ref-type="table"} shows that 131 (39.7%) presented with visual acuity of \<3/60 at presentation. Those due to microbial keratitis were 45 (34.4%), whereas 86 (65.6%) were as a result of noninfectious causes. Hypopyon was present in 15 (4.5%).

###### 

Etiological agents, corneal pathology, and presenting visual acuity

  Etiologic agent             Blindness, *n* (%)   Not blind, *n* (%)   Total, *n* (%)
  --------------------------- -------------------- -------------------- ----------------
  Infectious keratitis                                                  
   Bacteria                   39 (43.3)            34 (37.8)            73 (81.1)
   Viral                      4 (4.4)              8 (8.9)              12 (13.3)
   Fungal                     2 (2.2)              3 (3.3)              5 (5.6)
  Noninfectious                                                         
   Corneal foreign body       3 (1.3)              74 (30.8)            77 (32.1)
   Corneal opacity            36 (15)              19 (7.9)             55 (22.9)
   Ulcerative keratitis       13 (5.4)             36 (15)              49 (20.4)
   Corneal erosion/abrasion   1 (0.4)              22 (9.2)             23 (9.6)
   Bullous keratopathy        17 (7.1)             0                    17 (7.1)
   Open-globe injury          13 (5.4)             3 (1.3)              16 (6.7)
   Anterior staphyloma        3 (1.3)              0                    3 (1.3)
  Total                       131 (39.7)           199 (60.3)           330 (100)

Mild-to-moderate visual impairment was observed in 62 (18.7%) patients \[[Table 3](#T3){ref-type="table"}\].

###### 

Presenting visual acuity of patients with cornea pathology

  Visual acuity   *n* (%)
  --------------- -------------
  6/4-6/18        125 (37.9)
  6/24-6/60       47 (14.2)
  5/6-3/60        15 (4.5)
  \<3/60          131 (39.7)
  BNBL            12 (3.6)
  Total           330 (100.0)

BNBL=Believed not blind

The duration between onset of symptoms and presentation ranged from \<24 h to up to 22 years. About 208 (73.8%) presented within 6 weeks of the onset of symptoms, whereas 74 (26.2%) presented more than 6 weeks after the onset of symptoms. A positive history of alcohol intake was obtained in 58 (18.6%), whereas cigarette smoking was obtained in 14 (4.5%).

The place of residence was within the state capital in 146 (44.2%) and outside the state capital in 166 (50.3%). Of the infectious cases, 27.7% were children, whereas 27.2% were adults.

In 40.6% of the patients, the predisposing factor to corneal disorder could not be ascertained. Presentation to the eye care center was within 1 week of the onset of symptoms in 130 (45.9%), \>1--4 weeks in 78 (27.6%), \>1--6 months in 34 (10.3%), and \>6/12 in 41 (14.5%).

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Corneal disorders accounted for 3.3% of the total number of new patients seen in our center. The higher ratio of males in this study is similar to findings from some other studies within\[[@ref3][@ref10][@ref11][@ref12]\] and outside our country.\[[@ref13][@ref14]\] This has been opined to be due to greater exposure of males to activities that make them prone to risk.\[[@ref15]\] It was, however, observed that there was a female preponderance among those aged \<16 years of age (39, 11.8%) with a statistically significant higher risk among females in this age group. This agrees with the finding in Ife\[[@ref16]\] and Ibadan\[[@ref17]\] both in Southwest Nigeria. This observation was said to be a result of greater tendency of young females to report visual problems more than males. It differs, however, from reports from some other studies where male preponderance has been reported\[[@ref18][@ref19][@ref20]\] and a few others where similar prevalence exists in both.\[[@ref20]\] The lower age limit in this study is much lower compared to a report from Eastern\[[@ref3]\] and North-Central Nigeria.\[[@ref12]\] This was a case of bilateral microbial keratitis, and the exact predisposing factor could not be determined. The upper age limit was a 92-year-old man with corneal opacity due to old microbial keratitis. Children accounted for close to 20% of all the patients with corneal disorders. This is quite worrisome because of the associated risk of childhood blindness, the higher blind years in children, as well as the enormous impact this could have on the future of any community. Childhood blindness is second only to cataract blindness in terms of blind years.\[[@ref21]\] Infectious disorders accounted for 27.7% of corneal disorders among children \[[Figure 2](#F2){ref-type="fig"}\]. This is higher than other studies done in some other regions in the southwest.\[[@ref17]\] The involvement of children in agricultural activities in rural communities may pose a risk for increase in infectious keratitis among this age group.\[[@ref16]\] More so, the involvement of children in unsupervised play has also been reported to increase the risk of trauma in this age group.\[[@ref16][@ref22]\]

![Etiological type of cornea disease and age group](AAM-19-119-g002){#F2}

Students, traders, and farmers accounted for more than half of the occupational groups among our patients \[[Table 1](#T1){ref-type="table"}\]. This is similar to finding in Ilorin, Nigeria.\[[@ref12]\] The engagement of these groups in outdoor activities could be a possible explanation for this.\[[@ref3]\]

More than one-third of the patients (131, 39.7%) presented with blindness, whereas 4.5% presented with severe visual impairment \[[Table 3](#T3){ref-type="table"}\]. This underscores the contribution of the cornea to vision, especially when cornea disorders involve the central portion of the cornea. Poor vision has been found to be one of the leading eye complaints among patients with corneal disorders.\[[@ref1][@ref3][@ref4][@ref12]\]

Infectious cases otherwise referred to as microbial keratitis accounted for 27.3% of all the cases. These groups of disorders have been found to be potentially blinding with risk of severe visual loss, especially when there is a delay in treatment. The prevalence of this condition varies across geographical locations depending on the type and causative factors.\[[@ref4][@ref23]\] In this study, bacterial keratitis accounted for majority (81.1%) of infectious cases, whereas fungal keratitis was found in 5 (5.6%) cases. This is similar to the report from Olawoye *et al.* in Ibadan.\[[@ref4]\] Fungal keratitis has been reported to be more common in the developing nations because of the greater involvement in agricultural works posing increased exposure to vegetative matter.\[[@ref7][@ref14][@ref23]\] The occupational distribution of our patients with high number of students and civil servants could account for the low prevalence of fungal keratitis in this study. Bacterial keratitis has been reported to be the most common form of microbial keratitis in the developed nations of the world.\[[@ref24][@ref25]\] There was no case of contact lens-related keratitis among our patients. This is because the use of contact lens is not common in our environment just like in some other regions of the country.\[[@ref3][@ref4][@ref26][@ref27]\] Contact lens-related keratitis is common in the developed nations of the world.\[[@ref28][@ref29]\]

Some patients presented with superficial corneal foreign body \[32.1% [Table 3](#T3){ref-type="table"}\]. Some of these occurred during routine day-to-day activities, especially among the traders and artisans, whereas some patients could not identify the activity preceding the onset of their symptoms. All had foreign body removal with prophylactic broad-spectrum antibiotics. Many corneal ulcers are secondary to noninfectious processes.\[[@ref3]\] This was the case in 20.4% of our patients \[[Table 3](#T3){ref-type="table"}\]. All these were managed with prophylactic broad-spectrum antibiotics. Bullous keratopathy secondary to cataract surgery and complicated cataract were seen in 17 (7.1%). It is important that all patients undergoing cataract surgery should have adequate protection of the corneal endothelium with generous viscoelastic agents in order to minimize the occurrence of this possible complication.

Hypopyon was present in only 4.5% of the cases. The presence of hypopyon signifies activities in the anterior chamber and may not be specific for fungal or bacterial keratitis. This is lower than findings from reports in some other studies.\[[@ref12][@ref30]\]

Some of the identified predisposing factors to corneal pathology include foreign body entry (30.6%), trauma (13%), and allergic conjunctivitis \[[Table 4](#T4){ref-type="table"}\]. This is similar to findings in some other studies.\[[@ref4][@ref5][@ref12][@ref23][@ref31]\] Ocular allergy, particularly vernal keratoconjunctivitis, has the potential to cause corneal erosions which can predispose to microbial keratitis.\[[@ref4]\] Corneal opacity can also occur from poorly managed or neglected severe cases of ocular allergy. Communities with largely agrarian labor and a dusty environment have been identified as risk factors for allergic conjunctivitis, especially among children.\[[@ref16]\] Children and adults were almost equally affected by both infectious and noninfectious causes \[[Figure 2](#F2){ref-type="fig"}\].

###### 

Predisposing factors to cornea disease

  Factors                                                     *n* (%)
  ----------------------------------------------------------- ------------
  Unknown                                                     134 (40.6)
  Foreign body entry                                          101 (30.6)
  Trauma                                                      43 (13.0)
  Allergy (vernal keratoconjunctivitis)                       26 (7.9)
  Lens related (cataract surgery/complicated cataract)        19 (5.8)
  Others (glaucoma, trichiasis, lagophthalmos, and measles)   7 (2.1)
  Total                                                       330 (100)

This study revealed that nearly half (45.9%) of the patients presented within 1 week of the onset of symptoms. This shows delayed presentation in our environment similar to reports from other studies.\[[@ref12]\] Some of these patients had used diverse self-medication measures before presentation. This might explain a high percentage of blind patients at presentation. Corneal disorders, especially microbial keratitis, are potentially blinding except prompt and appropriate interventional measures are instituted.\[[@ref4]\]

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Corneal disorders are common in our environment. About half of the patients were blind at presentation and many of them presented after more than 1 week of the onset of symptoms. All age groups were affected. Corneal foreign body, trauma, and vernal keratoconjunctivitis were the leading known predisposing factors. There will be need to emphasize more on the role of protective eye devices among our people, especially those who engage in outdoor activities. Furthermore, the importance of early presentation to the eye care facility needs to be emphasized in our community.
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